It is somewhat surprising how infrequently monkeys have been used for the experimental investigation of the most common diseases found in the human mouth, namely dental caries and periodontal disease. Dental caries is found only rarely in wild animals; most of the lesions that have-been observed are confined to the interproximal areas of the upper incisors. However, animals that are kept in captivity though not for experimental purposes do become caries-active.
In an attempt to induce rampant dental caries in monkeys (Macaca irus) similar to that found in man, 8 young animals were infected by mouth with dextran-forming streptococci. The microorganisms were rendered resistant to streptomycin and erythromycin to facilitate their re-isolation. The animals were fed a high sucrose diet, all the components of which are normally purchased for human consumption. Caries developed in every animal, and the progress of the lesions could be followed on sequential radiographs. Caries developed in about eight months in the first permanent molar, and 40 % of all permanent teeth at risk for eight months or longer developed lesions. Periodontal disease is rarely observed in wild animals and when observed is usually seen as a slight marginal gingivitis. By chronic wounding of the interdental area severe periodontal disease similar to that seen in man can be induced. 
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Comparative Aspects of Amelogenesis Imperfecta
Formation of the dental tissues in the young animal normally proceeds to a satisfactory conclusion unless disturbed by a severe illness, a nutritional deficiency or an inborn error of metabolism affecting the formation of a dental tissue. Two examples of imperfect formation of tooth enamel have been discovered, neither of which would appear to have been recorded elsewhere in the dental or scientific literature.
Consultants in the University of Glasgow Veterinary School were asked to examine certain young heifers who failed to do well while wintering on a diet of hay. A constant dribbling of saliva from the mouths of these animals occurred and upon examination foul collections of straw debris in the buccal sulci were found.
The condition appeared in two related herds of Ayrshire cattle. The animals affected were capable of eating silage, cake and turnip normally and when turned out to grass during the summer they made normal body-weight increments and growth. When housed, the affected animals were unable to eat hay and rapidly lost condition in comparison with other animals. They were able to pick up the hay but although they went through the motions of chewing, the hay would hang from their mouths in the form of a twisted rope or would eventually drop to the ground in the form of a twisted ball. In the stall of an affected animal, several such partially chewed boluses usually lay upon the floor. In one herd this condition occurred in 5 animals in a group of 22 of similar age. In the other herd a systematic examination revealed 6 abnormal heifers in a group of young stock totalling 67 animals.
Examination of the mouths of the affected animals revealed incisors which were excessively worn, widely spaced, and lacking the normal spade shape. The cheek teeth were similarly worn to an excessive degree and did not present the sharp enamel ridges which are usually present.
Naked-eye comparison of an affected cheek tooth with one from a normal mouth illustrates the morphological defect of the occlusal surface xvhich disturbs the efficiency of the masticatory apparatus, particularly with regard to hay. In the normal tooth the areas of dentine exposed on the occlusal surface are surrounded by a layer of enamel and form a concave part of the surface between the ridges of enamel which, being more resistant to wear, stand up in relief. In the affected tooth the areas of dentine form blunt, rounded, convex mounds on the occlusal surface and the enamel ridges are absent. It is not surprising that the occlusion of two such burnished surfaces should lack the sharp-edged grinding action of normal occlusal surfaces but still be capable of crushing a substance which crumbles readily.
Subsequently an animal was sacrified and more detailed examination of the erupted and developing cheek teeth was undertaken. Examination of ground sections of a deciduous molar revealed a thin irregular layer of enamel, greatly reduced in width when compared with a section through a similar area in a normal molar. The developing permanent molar was decalcified and embedded in paraffin wax before being sectioned. The matrix of the abnormal enamel layer was preserved in these sections and stained heavily with hematoxylin. Whereas normal enamel matrix shows the characteristic rod structure of the enamel prisms, this thin abnormal layer showed only a transverse layering of appositional increments and was more dense. Occasionally cells appeared to have been included in this layer and elsewhere minute pearls of calcified matrix were formed within the layer of epithelial cells on the surface.
Cellular cementum forms in a normal manner on the surface of the defective enamel. The epithelial cells then lie as cell debris within the connective tissue of the follicle until eruption results in the exposure of that level of the crown.
The importance of enamel as an essential component in a tooth which is required to grind a fibrous diet is emphasized by the first case. Knowledge of this important function of tooth enamel was necessary for the correct diagnosis of the apparent inability of the affected animals to masticate or swallow hay.
There is good reason to believe that the second example of imperfect formation of enamel in an animal dentition is an adaptive modification in a species. It consists essentially of a localized absence of enamel from a limited part of the surface of the crowns of certain teeth. A most surprising aspect of the abnormality to be described is that, although the museums of many dental schools possess a specimen which shows the consequences of the developmental failure, no reference in scientific literature can be found which describes the true nature of the condition.
In the baboon, Papio, the lingual surfaces of the lower incisor teeth are devoid of enamel. In specimens where these teeth are erupted, the surface of exposed dentine is smooth and polished. Polished surfaces of exposed dentine are present on the occlusal and lingual surfaces of other teeth and are due to the effects of attrition from antagonists in the opposite jaw and the fibrous and gritty nature of the natural diet. Although it is anatomically impossible for an antagonist to approach the lingual surface of the lower incisor teeth, it has been concluded and recorded in the literature that the manner of use of these teeth, coupled with an abrasive diet, must have produced the exposed surface of dentine observed on the lingual surfaces of the lower incisor teeth.
In the course of a recent histological examination of unerupted and erupting lower incisor teeth from a series of young animals of this species, it was discovered that no enamel was formed on the lingual surfaces of these teeth while the normal thickness of enamel was being deposited on the labial surface.
The junction between the normal enamel and the imperfect enamel at the incisal edge was quite distinct. A few small areas of imperfect enamel were present on the more cervical part of the lingual surface and they closely resembled the rudiments of enamel on the affected bovine teeth. The greater part of the lingual surface of dentine in the unerupted tooth was covered by a layer of columnar epithelial cells which appeared to be the remains of the internal enamel epithelium of the enamel organ. These cells had induced the differentiation of the dentine-forming odontoblast cells and mapped out the contours of the lingual surface and then remained in this position apparently inactive. They would be rapidly lost from this surface in the course of the eruption of the tooth and the surface would rapidly acquire the appearance of a worn surface affected by attrition.
The absence of enamel from the lingual surfaces of these teeth promotes a chisel-like configuration of the incisal edge. The labial plate of enamel supported by the dentine of the tooth, wearing away more rapidly behind it, undoubtedly forms a sharp edge to the front part of the lower arch which operates very effectively upon food held in position by the hands of the animal.
It is hoped that further investigation of the non-productive internal enamel epithelial cells on the lingual surface of the baboon incisor may, by comparison with the normal ameloblast cells on the labial surface, provide information upon specific chemical and structural changes associated with enamel formation.
Acknowledgments: I am indebted to Dr W R Cook and Mr J Reid, University of Glasgow Veterinary School, for permission to present the dental abnormality in cattle; and to Dr A Murray Harper, Wellcome Laboratory, Garscube, Glasgow, for the specimens of baboon dentition. (Burns & Allcroft 1964) . During the course of this work I looked at the teeth of about 12,000 cattle and of a number of sheep, and a description of some of the abnormalities in these animals may be of interest here. From the veterinary point of view, the subject of fluorosis is once more topical in Britain because of the plans to construct aluminium reduction plants in various parts of the country. The techniques of effluent-trapping have advanced a great deal in recent years, however, and a very high efficiency of containment is to be expected from these modem plants.
For comparison with dental fluorosis in man it may be of interest to describe the circumstances in which dental fluorosis has been harmful to cattle and sheep. There are certain similarities between the human and animal situations but also certain differences and I believe the subject to be appropriate to the interests of a Section of Comparative Medicine.
An important feature of fluorosis is that its manifestations are considerably affected by the nature of the environment. This applies, of course, to many diseases, but fluorosis provides several good examples. For instance, quite apart from the effect on teeth, one of the important characteristics of fluorosis in cattle is lameness. The incidence of this lameness is related not only to the fluorine hazard but also to factors in the environment which increase traumatic influences on the feet. Thus, in fluorosis areas more lameness occurs in districts where the ground is hard, such as on the clay soil of the brickfields which bakes very hard in the early summer. Also, in districts where it is customary to have the cattle housed completely in winter there tends to be a high incidence of lameness after they are turned out in the spring. In experimental cattle which are housed and whose feet are subjected to only a little traumatic influence there is relatively little lameness even though bone fluorine levels may be significantly higher than in the average field case.
The characteristic lesions of dental fluorosis in cattle and sheep are stain, wear and hypoplasia. Stain may vary from slight yellow to brown or black. Very different degrees of wear may be found in successive pairs of incisors so that alternate teeth may be high and low. It seems likely that this is due to different levels of intake of fluorine at different times according to seasonal variations in deposition or in the diet of the animals. In instances of severe wear incisors may be worn down to the level of the gum.
Lesions can be localized in particular teeth or in a particular portion of each of a pair of teeth. For instance, in a heifer which was experimentally given a high but comparatively brief intake of extra fluorine there was severe enamel and tooth hypoplasia of the third pair of incisors (Fig 1) . Those teeth which had completed their development before the high intake started were not affected, nor were the temporary teeth. The
